Mediante fotometría de 75 estrellas en la dirección de NGC 7063 se ha determinado la membresia de algunas estrellas, establecido su distancia (722 ± 105 pc), su edad (log age de 8.146) y su enrojecimiento (E(b − y) = 0.091 ± 0.039 mag).
INTRODUCTION
As a continuation of a study of open clusters and the short period variable stars within, we now present the observations done on the cluster NGC 7063. This relatively poorly populated cluster has remained practically unstudied. Collinder (1931) presented the initial study of NGC 7063 and described a cluster with a diameter of 8' x 5' which contains only 10 to 12 stars at a distance of 2600 pc. This distance was later modified by Johnson et al. (1961) who determined a reddening of E(B − V ) = 0.08 and a distance of 630 pc. UBV measurements of 28 stars were reported by Hoag et al. (1961) and Svoupoulus (1962) found the same reddening and distance, but from spectroscopy he determined the following values for distance and reddening: 660 pc and E(B − V ) = 0.05. In 1965 Hoag et al. (1965) gave new spectral classification for five stars. Schneider (1987) presented uvby − β measurements of 19 stars which were taken from the list of Hoag et al. (1961) with B − V ≤ 0.4 and brighter than 12.0 mag. He determined a color excess of E(b − y) = 0.062 ± 0.007 (which corresponds to E(B − V ) = 0.08) and a distance modulus of 9.01±0.09 or, correspondingly, a distance of 635±30 pc, in agreement with the previously determined values.
OBSERVATIONS
The instrumentation utilized has the advantage that the uvby photometry is acquired simultaneously and the N and W filters that define Hβ almost simultaneously. These were all taken at the Observatorio Astronómico Nacional, México. The 1.5 m telescope to which a spectrophotometer was attached was utilized at all times. The observing seasons were carried out in three runs: August 1986 (66 stars, observers: JHP and R. Garrido); October, 1989 (21 stars on the night of October 28 th , observers: R. Peniche and JHP) and July, 2006 (17 stars in the night of July 17 th , observer: JHP). In each season the same criteria for the selection of the stars was followed: almost all of the brightest stars up to a magnitude of 12 (the limit of the telescope-photometer system) were observed preceding outward from the center as defined by the ID chart of Hoag, et al (1961) . The observed sample accumulated during the three seasons is practically complete up to the given magnitude.
DATA ACQUISITION
The procedures in both the observations and the reduction were the same in the three seasons. Each measurement consisted of five ten-second integrations of each star and one ten-second integration of the sky for the uvby filters and five ten-second integrations for the narrow and wide filters, with one ten-second integration of the sky. Individual uncertainties were also determined by calculating the standard deviations for each star. The percentual error in each measurement is, of course, a function of both the spectral type and the brightness of each star, but they were observed long enough to secure enough photons to get a S/N ratio N/ (N ) such that the photometric precision is 0.01 mag in all cases. A series of standard stars was also observed on each night to transform the data into the standard system. The reduction procedure was done with the numerical packages NABAPHOT (Arellano-Ferro & Parrao, 1988) and DAMADAP (Parrao, 2000) which reduce the data into a standard system, although for the standard bright stars some were also taken from The Astronomical Almanac (2006). The chosen system was that defined by the standard values of Olsen (1983) and the transformation equations are those defined by Crawford & Barnes (1970) and by Crawford & Mander (1966) . In these equations the coefficients D, F, H and L are the slope coefficients for (b − y), m 1 , c 1 and β, respectively. B, J and I are the color term coefficients of V , m 1 , and c 1 . Those of the 1986 and 1989 seasons have been presented elsewhere (Peña et al. 2006; Peña and Peniche, 1994, respectively) .
Errors of the 2006 season were evaluated by means of the standard stars observed. These were calculated through the differences in magnitude and colors, as well as with a linear regression Y = A + B * X and are presented in Table 1 . Emphasis is made that there is a relatively large discrepancy in V magnitude of HR8086 which was kept due to its large m1 and c1 values which allow us to evaluate in a large range the color fits, V : (5.5,8.1); b − y: (0,0.8); m 1 : (-0.1,0.67); c 1 : (0.07,1.11) and β: (2.6, 2.9). Table 2 lists the averaged photometric values of the seventy five observed stars in the three seasons. However, since basically no previous Strömgren photometry had been done on this cluster, the comparison was made using the existing UBV photometry. The intersection of both photometric sets was constituted of 74 stars in the V range from 6 to almost 16 magnitude and in the B − V and U − B color indexes from −0.5 to 1.6 and 1.5 mag, respectively. In the V magnitude and B − V vs. b − y diagrams ( Figure 1 ) only three stars (51, 54, 27) and (91, 12, 54) , respectively, are openly discordant in each one. There is a slight curvature in the δV difference above magnitude 15 which, in our opinion is due most likely to the measurements of the photographic magnitudes more than the photoelectric measurements. On the other hand, the u − b vs. U − B diagram shows a peculiar behavior towards the hotter stars. In view of the fact that our measurements are the results of three complete calibrations and given the excellent results among them we cannot explain this behavior.
With Schneider's (1987) uvby − β photometry
As was mentioned in the introduction, Schneider (1987) Table  3 .
As can be seen from both Table 3 and Figure 2 , the correlation is adequate. We have not taken into consideration star 5 which they reported as a miss id. Also, the poorness in the color indexes could have arisen from the reduced sample Schneider took and, most likely, the standard stars were taken accordingly. This can be seen from the small range for b − y, m 1 and c 1 values he considered. Since we were not restricted to early type stars, we have observed much larger ranges in the colors and, hence, obtained more reliable indexes. Nevertheless, despite these arguments, the differences are within a few hundredths of magnitude, Table 3.
METHOLOGY
As has already been mentioned (Peña et al., 2006) , the most important parameter determined when studying the nature of a cluster is, beyond a doubt, cluster membership which can be established using the advantages of Strömgren photometry with calibrations made by Nissen (1988) based on calibrations of Crawford (1975 Crawford ( , 1979 for the A and F stars and of Shobbrook (1984) for early type stars. These calibrations have been already employed and described in previous analyses of open clusters (Peña & Peniche, 1994) . The determination of physical parameters such as effective temperature, surface gravity and luminosity has been done in the present study through the Strömgren photometric data reduced to the standard system, once corrected for interstellar extinction. If the photometric system is well-defined and calibrated, it will provide an efficient way to investigate physical conditions. A comparison with theoretical models, such as those of Lester, Gray & Kurucz (1986, hereinafter LGK86), allows a direct comparison with intermediate or wide band photometry measured from the stars with those obtained theoretically for early type stars. LGK86 calculated grids for stellar atmospheres for G, F, A, B and O stars for the solar abundance [Fe/H] = 0.00 in a temperature range from 5500 K up to 50 000 K. The surface gravities vary approximately from the Main Sequence to the limit of the radiation pressure in 0.5 intervals in log g. They also considered abundances of 0.1 solar and 0.001 solar. A comparison of the photometric unreddened indexes (b − y) 0 and c 0 obtained for each star with such models allows the determination of the effective temperature T e and surface gravity log g.
The evaluation of the reddening was done by establishing, as was stated above, to which spectral class the stars belonged: early (B and early A) or late (late A and F stars) types; the later class stars (later than G) were not considered in the analysis since no reddening determination calibration has yet been developed for MS stars. In order to determine the spectral type of each star the location of the stars in the [m 1 ]−[c 1 ] diagram was employed as a primary criteria. Further analyses were done following the prescriptions of Lindroos (1980) which merely confirmed our primary determination. In Table 2 the photometrically determined spectral class has been indicated. We point out the perfect agreement between these spectral types and those obtained spectroscopically and reported by WEBDA.
RESULTS
The application of the above mentioned numerical packages gave the results listed in Table 4 in which the ID, the reddening, the unreddened indexes, the absolute magnitude, the DM and distance, are listed. When histograms of the distances are drawn, Figure 3 , one can see that most of the early type stars lie at distance centered at 760 pc, but with a relatively small spread towards the higher values. If we consider membership to the cluster to those stars within one sigma of the mean, we can conclude that most of the measured stars do belong to the cluster. With respect to the membership we have determined practically the same stars that Schneider (1987) did to be cluster members, although the sample in consideration is much larger in the present work (75 stars compared to his 10 stars). Membership is established at the last column of Table 4 . We call attention to the fact that the two late type stars have been determined as members, W49 and W53, both of F type, are both metal-poor stars. It should be kept in mind, however, that these F stars have apparent magnitudes fainter than 13.2 whereas the cluster members A type stars are one magnitude brighter and the early type stars belonging to the cluster, even brighter, all brighter than apparent magnitude 12.0. At least in the case of W53 it was measured in two seasons, 1986 and 1989 and both seasons give, independently, large under-abundant metallicities. Hence, although the star counts were large enough to reach an adequate precision in all cases their uncertainties are, necessarily larger. More data on these two stars is needed to settle this apparent paradox.
In order to reach later type stars we should measure fainter stars which might be done through CCD photometry. In this sense, the values reported here will serve as secondary standards. At any rate, the conclusion on distance and age will not change. in going to fainter stars we will reach the F type stars and solve the puzzle established by the only two metal-poor stars which lie at the cluster distance.
Once the membership can be established, age is determined after calculating the effective temperature of the hottest stars. Temperatures were determined by plotting the location of all stars on the theoretical grids of LGK86 once we had evaluated the unreddened colors (Figure 4 ) for a solar chemical composition. We have utilized the (b − y) vs. c 0 diagrams which allows the determination of the temperatures with an accuracy of a few hundredths of degrees. The temperature for the hottest stars, W4, W47 and W01 are at around 13,000 K (log T e = 4.114). Hence, given the calibrations of Meynet, Mermilliod and Maeder (1993) for open clusters, a log age of 8.146 is found from the relation −3.6 log T e + 22.956 valid in the range log T e between [3.98, 4.25] . Figure 5 shows a color-magnitude diagram of the NGC 7063 cluster considering only the new cluster members (filled circles) and two theoretical isochrones computed with a metallicity of [Fe/H]=0.049 (Z=0.02, X=0.73) for two ages of 95 Myr and 125 Myr (continuous lines). The theoretical isochrones were computed as explained in Fox Machado et al. (2006) . In particular, they were calibrated from [T e , log(L/L ⊙ )] to (B − V, M V ) by using the Schmidt-Kaler (1982) calibration for magnitudes and the relationship between T eff and B − V of Sekiguchi & Fukugita (2000) for the colors. The obsevational data in the Strömgren photometric system were converted into the Johnson photometric system by using the transformation relations given by Turner (1990) . Individual star reddenings were used to obtain the absolute magnitudes of the stars and an averaged distance modulus of 9.27 was considered. As can be seen in Fig. 5 the isochrones match the observed colour-magnitude diagram well.
CONCLUSIONS
New uvby −β photoelectric photometry has been acquired and is presented for the open cluster NGC 7063. From the 75 observed stars in the relatively rich field, only a few were determined as early type stars, either B (15) or A (6). Using the calibration to determine reddening and distance for these types of stars, a cluster at 714 pc has been determined. Unreddened indexes in the LGK86 grids allowed us to determine the effective temperature of the hottest stars at 13000K.
WEBDA reports the following for NGC 7063: a distance [pc] of 689 (a distance modulus [mag] 9.47) and a reddening E(B-V) [mag] of 0.091; a log age 7.977; on the other hand, Schneider (1987) reports a distance of 635 ± 30 pc and a color excess E(B − V ) = 0.08 mag; these results are quite concordant with our findings: a mean distance of 722 ± 105 pc, which corresponds to a distance modulus of 9.27 and a reddening, E(b − y) = 0.091 ± 0.039 mag which, through the relationship of E(b − y) = 0.7 * E(B − V ), yields to 0.13 mag, in coarse agreement with the literature. The log age we determined, given the youth of the member stars, is of 8.146.
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